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(57) ABSTRACT 

Amethod of manufacturing a printed Wiring board, enabling 
insertion components to be mounted on both sides thereof, 
including: a) providing ?rst and second copper-clad 
laminates, including plated through-holes thereon; b) hot 
pressing the laminates With each other and a ?rst prepreg 
bonding sheet therebetWeen, so that the through-holes are 
closed by the prepreg to form non-through holes; c) lami 
nating a second prepreg on each of the surfaces of the 

composite laminate; d) covering the opening of respective 
non-through holes With a heat resistant resin ?lm; e) lami 
nating one-side copper-clad laminate on each of the surfaces 
of the product of (d), With the copper side out, folloWed by 
hot-pressing; f) etching the copper sides to form outer layer 
circuit patterns; g) removing the base material layers cov 
ering the openings of the non-through holes; and h) remov 
ing the heat resistant resin ?lms of the openings of the 
non-through holes. 

3 Claims, 13 Drawing Sheets 
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METHOD OF MANUFACTURING A 
PRINTED WIRING BOARD HAVING A NON 

THROUGH MOUNTING HOLE 

FIELD OF THE INVENTION 

The present invention relates to a printed Wiring board 
enabling insertion components having leads to be mounted 
on both front and back surfaces, and its manufacturing 
method. More particularly, the invention relates to a printed 
Wiring board having a non-through lead mounting hole on 
both surfaces, and its manufacturing method. 

BACKGROUND OF THE INVENTION 

In the course of the development of the technology, 
reductions in siZe, Weight and thickness of electronic equip 
ment have associatively brought about progresses in high 
density mounting technology. For eXample, in mounting of 
components on a printed Wiring board, in place of a com 
ponent mounting method of obtaining electrical and 
mechanical coupling by inserting a lead into a through-hole, 
a surface mounting method of soldering a component elec 
trode on a pad formed on a plane of the printed Wiring board 
has mostly been used. 

The surface mounting method is effective high density 
mounting means because of its capability of mounting 
surface mounted components not only on one surface but 
also both front and back surfaces of the printed Wiring board. 
On the other hand, regarding a component mounted by 
inserting a component lead into the through-hole of the 
printed Wiring board (referred to as inserting component 
having a lead, hereinafter), not only its component main 
body occupies a mounting surface area, but also it is 
impossible to mount the component on the back surface of 
the same position Where the component lead penetrates from 
the front surface to the back surface. Further, a land formed 
in an outer edge of the through-hole limits disposition of an 
outer layer circuit pattern of the back surface for lead 
mounting. 

Therefore, components still keeping insertion component 
shapes have mostly been limited to those, in Which a great 
force is possibly applied to a joined portion With the printed 
Wiring board. A component having a very large mass of a 
component main body, a connector or the like is an eXample 
of such components. It is because the surface mounted 
component pad formed on the plane of the printed Wiring 
board is considerably loWer in peel strength compared With 
the through-hole. 

Regarding the method of mounting the inserting compo 
nent having a lead on the printed Wiring board, there are tWo 
methods. In one method, the component lead is inserted into 
the through-hole and then soldered. The other method is 
so-called press ?tting method, in Which a component With 
leads having elasticity in an aXial radial direction is used, 
and electrical and mechanical connection is obtained by 
pressing the leads into a through-hole. As soldering is not 
necessary, this method has generally been used Widely as a 
press-?tting connector on a large printed Wiring board, 
especially in the case of a mother board or the like including 
a number of connectors disposed on a full surface of the 
printed Wiring board. 

Still, hoWever, many of the connectors have large siZes 
While other mounted components are miniaturiZed. Further, 
the number of leads is large because of functionality, and 
lead pitches are narroW in most cases. Thus, constraints 
inevitable on pattern disposition and component mounting 
on the back surface of the printed Wiring board are also very 
large. 
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2 
HoWever, the above constraints on the pattern disposition 

and the component mounting on the back surface can be 
partially reduced by using a recently disclosed technology, 
for eXample a plated non-through hole disclosed in Unex 
amined Japanese Patent Publication (KOKAI) No. 
10-51093. A method of manufacturing a plated non-through 
hole by this prior art Will be described by referring to 
schematic sectional vieWs of FIGS. 10A to 10F. 

In FIG. 10A, a reference numeral 101 denotes a double 
sided or multilayer copper-clad laminate. First, a through 
hole 102 is bored in the copper-clad laminate 101 by a drill. 
Then, ?rst copper plating is carried out to form a through 
hole plated layer 103 (FIG. 10B). Further, the through-hole 
102 is ?lled With a resin 104 inside, and a surface of the resin 
is ?nished to be smooth after drying and curing (FIG. 10C). 

Then, second copper plating is carried out to form a 
second plated layer 105 (FIG. 10D). Further, etching is 
carried out so as to achieve a predetermined surface outer 

layer conductor, forming a circuit pattern 106 and a land 107 
(FIG. 10E). At this time, a surface component mounting pad 
108 or a circuit pattern can be disposed on a behind side of 
a plated non-through hole. 

Lastly, the resin 104 is removed by chemical solution or 
laser processing to form a non-through hole 109 (FIG. 10F). 
By using the non-through hole thus formed, as shoWn in 
FIG. 11, an insertion component 110 having a lead can be 
disposed on an opening side of the non-through hole, and the 
connection pad 108 of a surface mounted component 111 or 
a pattern can be disposed on an opposite side on the same 
position of a grid pattern. 

HoWever, in the foregoing conventional technology, it is 
only a surface mounted component or a pattern that can be 
disposed on the back surface of the insertion component 
having a lead, Which is mounted on the printed Wiring board. 
Thus, this technology cannot be a suf?cient method for 
increasing a density in component mounting. In other Words, 
if a similar insertion component having a lead can be 
oppositely mounted on the back surface of the insertion 
component having a lead, an enormous advantage can be 
eXpected. 

For example, if connectors having insertion leads can be 
mounted on both front and back surfaces in the same 
position on the printed Wiring board, an area necessary for 
the mounting can reduced to one half. 

Further, in a large information processor for processing a 
great amount of information at a high speed, to increase a 
mounting density of the processor, as shoWn in FIG. 12, 
mother boards 201A and 201B have conventionally been 
disposed in the processor 210, and daughter boards 202 have 
been mounted from both front and back sides of the pro 
cessor 210. HoWever, electrical connection betWeen the 
mother boards 201A and 201B has been made by a plurality 
of cables 203. 

In recent high-speed digital transmission, hoWever, an 
excessive length of a transmission path from end to end of 
tWo mother boards has caused delay of an electric signal or 
crosstalk betWeen transmission lines, Which has been a great 
obstacle to suf?cient performance and reliability. 

Thus, as shoWn in FIG. 13, if one mother board 204 is 
disposed on the center, and connectors are mounted to 
connect the daughter boards 202 to both sides thereof, a 
mounting density can be increased, and a transmission path 
can also be shortened greatly. 

In this case, the front and back connectors may be shifted 
in position on the mother board, and connectors of through 
leads may be alternately disposed. By this method, hoWever, 
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a number of through-holes make it difficult to draw around 
a pattern on all the layers and thus high-density mounting 
cannot be achieved. 

Regarding processing of the printed Wiring board, in the 
foregoing conventional processing method, a compleX 
manufacturing process must be carried out, Which includes 
drying and curing of the resin having ?lled the through-hole, 
polishing the surface to be smooth, further plating and 
etching, and then entirely removing of the resin supplied and 
cured in the previous step. 

In addition, it is technically dif?cult to remove the resin 
having ?lled the non-through hole Without any residuals. 
This difficulty combines With the compleX manufacturing 
process to cause a reduction in printed Wiring board yield, 
i.e., an increase in costs. 

SUMMARY OF THE INVENTION 

The present invention Was made to solve the foregoing 
problems, and it is a ?rst object of the invention to provide 
a printed Wiring board having no-through lead mounting 
holes, Which enables insertion component having leads to be 
mounted on both front and back surfaces of the printed 
Wiring board, a mounting density to be increased, freedom 
of circuit design to be increased, and a transmission path to 
be shortened. 

It is a second object of the invention to provide a method 
for manufacturing the printed Wiring board having non 
through lead mounting holes, Which is simple, and loW in 
defective rate, and capable of reducing costs. 

The ?rst object of the present invention is attained by a 
printed Wiring board enabling insertion components having 
leads to be mounted on both upper and loWer surfaces 
thereof, comprising: 

?rst and second copper-clad laminates, circuit patterns 
being formed on the upper surface of the ?rst laminate and 
loWer surface of the second laminate, respectively; 

an insulation layer provided betWeen said ?rst and second 
laminates; a ?rst non-through hole formed on the upper 
surface of said ?rst laminate, a bottom of the ?rst non 
through hole being closed by said insulation layer; and 

a second non-through hole formed on the loWer surface of 
said second laminate, a top end of the second non-through 
hole being closed by said insulation layer; 

Wherein inner Wall surfaces of said ?rst and second 
non-through holes are conductive and the insertion compo 
nents can be mounted on the ?rst and second non-through 
hole. 

The ?rst and second non-through holes may be disposed 
in a manner that the insertion components mounted on the 
front and back surfaces are overlapped With each other at 
least partially When seen from a direction vertical to the 
printed Wiring board. With such arrangement, limitations for 
deciding component mounting positions on the front and 
back surface are reduced, thus increasing freedom of circuit 
design. The non-through holes opened on the front and back 
sides may be positioned at least partially on the same grid, 
i.e., the same coordinate position of the grid pattern of the 
printed Wiring board. In this case, mounting densities on the 
front and back sides can be further increased. If the front and 
back components having leads are mounted as identical 
components on non-through holes on the same grid of both 
front and back surfaces, the components can be mounted on 
identical places of both front and back surfaces, further 
increasing mounting densities. 

The second object of the present invention is attained by 
a method of manufacturing a printed Wiring board enabling 
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4 
insertion components having leads to be mounted on both 
upper and loWer sides thereof, comprising the steps of: 

a) providing ?rst and second copper-clad laminates Which 
Will make the upper and loWer sides of the printed Wiring 
board, respectively, and Which are provided With plated 
through-holes thereon, respectively; 

b) ?lling the through-hole of the respective laminates With 
a conductive paste; 

c) curing the respective conductive pastes to be hardened; 
d) hot-pressing the ?rst and second laminates With each 

other With a prepreg as a bonding sheet being sandWiched 
therebetWeen to form a composite laminate; and 

e) boring a hole in the respective conductive pastes ?lled 
in the through-holes of the respective laminates to form a 
non-through hole Which does not penetrate to the prepreg in 
the composite laminate, so that the non-through holes can be 
used for lead mounting of the insertion components from 
both upper and loWer side of the printed Wiring board. 

The prepreg is a reinforced resin made by impregnating 
With thermosetting or thermoplastic resin, a ?ber matriX 
such as glass cloth, aramide paper or the like, and also serves 
as an electrical insulation layer in the resultant printed 
Wiring board. 

The second object of the present invention is also attained 
by a manufacturing method of a printed Wiring board, 
comprising the steps of: 

a) providing ?rst and second copper-clad laminates Which 
Will make the upper and loWer sides of the printed Wiring 
board, respectively, and Which is provided With a plated 
through-hole thereon, respectively; 

b) forming a resist on the respective laminates in an area 
other than the plated through-hole and a land thereof; 

c) plating on an area on Which the resist is not formed, 
then removing the resist so as to form a thick copper plated 
layer on an inner Wall surface of the respective through 
holes; 

d) hot-pressing said ?rst and second laminates With each 
other With a prepreg as a bonding sheet being sandWiched 
therebetWeen to form a composite laminate; and 

e) boring a hole on a resin component of the prepreg, 
Which has ?lled in the respective non-through holes due to 
a pressure of the hot-press in the step c), With scraping of the 
respective copper plated layers, to form a non-through hole 
having the copper plated layer disposed on an inner surface 
Wall thereof, so that the non-through holes can be used for 
lead mounting of the insertion components from both upper 
and loWer side of the printed Wiring board. 
Another manufacturing method of a printed Wiring board 

according to the present invention comprises the steps of: 
a) providing ?rst and second copper-clad laminates Which 

Will make the upper and loWer sides of the printed Wiring 
board, respectively, and Which is provided With a plated 
through-hole thereon, respectively; 

b) forming a resist on the respective laminates in an area 
other than the plated through-hole and a land thereof; 

c) plating on an area on Which the resist is not formed, 
then removing the resist so as to form a thick copper plated 
layer on an inner Wall surface of the respective through 
holes; 

d) hot-pressing said ?rst and second laminates With each 
other With a prepreg as a bonding sheet being sandWiched 
therebetWeen to form a composite laminate; and 

e) boring a hole on a resin component of the prepreg, 
Which has ?lled in the respective non-through holes due to 



US 6,802,120 B2 
5 

a pressure of the hot-press in the step c), With scraping of the 
respective copper plated layers, to form a non-through hole 
having the copper plated layer disposed on an inner surface 
Wall thereof, so that the non-through holes can be used for 
lead mounting of the insertion components from both upper 
and loWer side of the printed Wiring board 

Another method of manufacturing a printed Wiring board 
according to the present invention comprises the steps of: 

a) providing ?rst and second copper-clad laminates Which 
Will make the upper and loWer sides of the printed Wiring 
board, respectively, and Which is provided With a plated 
through-hole thereon, respectively; 

b) hot-pressing said ?rst and second laminates With each 
other With a prepreg as a bonding sheet being sandWiched 
therebetWeen to form a composite laminate; a resin compo 
nent of the prepreg having loW ?oWability so that the 
respective through-holes is closed by the prepreg to form a 
non-through hole; 

c) laminating resin ?lms each having a copper foil layer 
thereon on upper and loWer surfaces of said composite 
laminate While setting the respective copper foil layers 
outside; 

d) forming an outer layer circuit pattern on the respective 
copper foil layers by etching processing; and. 

e) removing the resin ?lms remaining on an opening of 
the non-through hole by laser beam, so that the non-through 
holes can be used for lead mounting of the insertion com 
ponents from both upper and loWer side of the printed Wiring 
board. 

Yet another method of manufacturing a printed Wiring 
board according to the present invention comprises the steps 
of: 

a) providing ?rst and second copper-clad laminates Which 
Will make the upper and loWer sides of the printed Wiring 
board, respectively, and Which is provided With a plated 
through-hole thereon, respectively; 

b) hot-pressing said ?rst and second laminates With each 
other With a ?rst prepreg as a bonding sheet being sand 
Wiched therebetWeen to form a composite laminate; a resin 
component of the ?rst prepreg having loW ?oWability so that 
the respective through-holes is closed by the prepreg to form 
a non-through hole; 

c) laminating a second prepreg, a resin component of 
Which has loW ?oWability, on each of upper and loWer 
surfaces of said composite laminate, the second prepreg 
having an opening corresponding an opening of the non 
through hole; 

d) covering the opening of the respective non-through 
holes eXposed on the upper and loWer surfaces of said 
composite laminate With a heat resistant resin ?lms; 

e) laminating one-side copper-clad laminate, Which has a 
base material layer and a copper layer thereon, on each of the 
upper and loWer surfaces of the product of step d) While 
disposing the copper layer outside, folloWed by hot 
pressing; 

f) etching the one-side copper-clad laminates to form 
outer layer circuit patterns, and to remove the copper layers 
positioned on the openings of the non-through holes to 
eXpose the base material layers; 

g) removing the base material layers covering the open 
ings of the non-through holes by end mill processing, to 
eXpose the heat resistant resin ?lm outside; and 

h) removing the heat resistant resin ?lms from the open 
ings of the non-through holes, so that the non-through holes 
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6 
can be used for lead mounting of the insertion components 
from both upper and loWer side of the printed Wiring board. 

According to the present invention, the non-through holes 
opened on both front (or upper) and back (or back) surfaces 
of the printed Wiring board can be formed, and the insertion 
components can be mounted on optional positions of the 
printed Wiring board from both front and back sides. 
Therefore, it is possible to secure a high mounting density 
While obtaining joining strength, Which has been impossible 
by the planar pad for joining the surface mounted compo 
nents to the printed Wiring board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW shoWing a component 
mounting mode of a printed Wiring board according to a 
generic embodiment of the present invention; 

FIGS. 2A to 2E are schematic sectional vieWs, each 
shoWing a manufacturing process of a printed Wiring board 
according to a ?rst embodiment of the present invention; 

FIGS. 3A to 3E are schematic sectional vieWs, each 
shoWing a manufacturing process of a printed Wiring board 
according to a second embodiment of the present invention; 

FIGS. 4A to 4E are schematic sectional vieWs, each 
shoWing a manufacturing process of a printed Wiring board 
according to a third embodiment of the present invention; 

FIGS. 5A to 5E are schematic sectional vieWs, each 
shoWing a manufacturing process of a printed Wiring board 
according to a fourth embodiment of the present invention; 

FIG. 6 is a schematic sectional vieW shoWing a compo 
nent mounting mode of the printed Wiring board according 
to the ?rst embodiment of the invention; 

FIG. 7 is a schematic sectional vieW shoWing a compo 
nent mounting mode of the printed Wiring board according 
to the second embodiment of the invention; 

FIG. 8 is a schematic sectional vieW shoWing a compo 
nent mounting mode of the printed Wiring mode according 
to the third embodiment of the invention; 

FIG. 9 is a schematic sectional vieW shoWing a compo 
nent mounting mode of the printed Wiring board according 
to the fourth embodiment of the invention; 

FIGS. 10A to 10F are schematic sectional vieWs, each 
shoWing a manufacturing process of a printed Wiring board 
according to a conventional technology; 

FIG. 11 is a schematic sectional vieW shoWing a compo 
nent mounting mode of the printed Wiring board according 
to the prior art; 

FIG. 12 is a vieW shoWing a method of mounting the 
printed Wiring board on a processor according to the prior 
art; and 

FIG. 13 is a vieW shoWing a method of mounting the 
printed Wiring board on a processor according to the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 
Description Will be made of a method of manufacturing a 

printed Wiring board having a non-through hole according to 
a ?rst embodiment of the present invention With references 
to FIGS. 2A to 2E, and FIG. 6. 
As shoWn in FIG. 2A, double-sided or multilayer copper 

clad laminates 10A and 10B are provided, and through-holes 
11A and 11B are bored on the same grid thereof. In other 
Words, When the upper laminate 10A is laminated on or 
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integrated With the loWer laminate 10B as seen in FIGS. 
2C—2E, the through-hole 11A of the upper laminate 10A Will 
be located directly above the through-hole 11B of the loWer 
laminate 10B. A through-hole diameter is set slightly larger 
(e.g., (1)0.8 mm) than a target non-through hole diameter 
Which corresponds to an outer diameter of the lead of the 
mounting component. Plated layers 12A and 12B are formed 
on inner Wall surfaces of the through-holes 11Am 11B and 
lands thereof by copper plating. On surfaces opposite the 
laminates 10A and 10B, etching resist ?lms having prede 
termined circuit pattern is applied, and then etching is 
carried out to form circuit patterns 13A and 13B of the inner 
layer conductors. 
As shoWn in FIG. 2B, the through-holes 11A and 11B are 

respectively ?lled With conductive pastes 14A and 14B, and 
these pastes are cured to be hardened. Then, the tWo copper 
clad laminates 10A and 10B are laminated and hot-pressed 
With a prepreg 15 as a bonding sheet to form a composite 
laminate 200 (FIG. 2C). In this state, the conductor patterns 
13A and 13B become inner layer conductors. The prepreg 15 
serves as an insulation layer in the composite laminate 200. 
Then, as shoWn in FIG. 2D, a through-hole 16 is bored to 
penetrate both of the laminates 10A and 10B, and an inner 
surface of this through-hole is plated With copper. Then, an 
etching resist ?lm is formed to provide predetermined 
surface outer layer conductors, and circuit patterns 17 and 17 
of the outer layer conductors are formed by carrying out 
etching. The through-hole 16 is designed to make the outer 
layer conductors 17 and 17 conductive to each other. 

Holes are drilled up to just before the prepreg 15 on the 
through-holes 11A and 11B ?lled With the conductive pastes 
14A and 14B to form non-through hole 18A and 18B for lead 
mounting. Each of the holes has an original ?nishing diam 
eter (e.g., (1)0.5 mm) and has the solidi?ed conductive paste 
layer remained in the inner Wall surface (FIG. 2E). 
Accordingly, the composite laminate 200 having non 
through holes 18A and 18B can be used as the target Wiring 
board for lead mounting from both sides thereof. 

FIG. 6 shoWs a mode of components mounted on the 
printed Wiring board having the non-through holes formed 
according to the embodiment. In FIG. 6, a reference numeral 
19 denotes a printed Wiring board, and 20A and 20B 
press-?tting connectors. The press-?tting connectors 20A 
and 20B are connected to the printed Wiring board 19 by 
press-?tting their leads into the non-through holes 18A and 
18B. FIG. 1 shoWs a mode of a plurality of components 2A 
and 2B mounted at a high density on the front and back 
surfaces of the printed Wiring board 1. 
Second Embodiment 

Amanufacturing method of a printed Wiring board having 
a non-through hole according to a second embodiment of the 
present invention With references to FIGS. 3A to 3E, and 
FIG. 7. As shoWn in FIG. 3A, double-sided or multilayer 
copper-clad laminates 30A and 30B are provided, and 
through-holes 31A and 31B are bored on the same grid 
thereof. A through-hole diameter is set slightly larger (e.g., 
(1)0.8 mm) than a target non-through hole diameter Which 
corresponds to an outer diameter of the lead of the mounting 
component. Plated layers 32A and 32B are formed on inner 
Wall surfaces of the through-holes 31A and 31B by copper 
plating. On surfaces opposite the laminates 30A and 30B, 
etching resist ?lms are coated to form predetermined inner 
layer conductor patterns, and then etching is carried out to 
form circuit patterns 33A and 33B of the inner layer con 
ductors. 

Then, areas other than the through-hole plated portions 
32A, 32B and land portions thereof are covered With not 
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8 
shoWn resist, the plated eXposed portions 32A, 32B are 
plated copper to form thick copper-plated layers 34A and 
34B, and the resist is remove (FIG. 3B). Here, a ?nishing 
diameter of each of the plated through-holes 31A and 31B 
having the thick copper-plated layers 34A and 34B is set 
slightly smaller (e.g., (1)0.4 mm) than a target non-through 
hole diameter. 

Then, the tWo copper-clad laminates 30A and 30B are 
laminated With a prepreg 35 as an insulating adhesive layer, 
folloWed by hot-pressing to form a composite laminate 210 
(FIG. 3C). At the hot-pressing process, a resin component of 
the prepreg 35 ?lls the insides of the through-holes 31A and 
31B. As shoWn in FIG. 3D, a through-hole 36 is bored to 
penetrate both of the laminates 30A and 30B, and an inner 
surface of this through-hole is plated With copper. Along this 
plating processing, an upper surface of the upper laminate 
30A and an undersurface of the loWer laminate 30B are also 
plated With copper. Then, an etching resist ?lm having 
predetermined circuit pattern is coated on the both surfaces 
of the composite laminate 210, and circuit patterns 37 and 37 
of the outer layer conductors are formed by carrying out 
etching. The through-hole 36 is designed to make the outer 
layer conductors 37 and 37 conductive to each other. 

Lastly, holes are drilled on the plated through-holes 31A 
and 31B ?lled With the resin component of the prepreg 15 
(FIG. 3E). The hole diameter is, for eXample, 0.5 mm, Which 
is the target non-through hole diameter and sightly larger 
than the diameter, (1)0.4 mm, of the thick copper-plated layers 
34A, 34B. Therefore, the surface of the thick copper-plated 
layers 34A, 34B are slightly scraped so that the non-through 
hole 38A, 38B have conductive inner Wall surfaces. An 
exemplary depth of the respective non-through holes 38A, 
38B is equal to a thickness of the respective laminates 30A 
and 30B. 

FIG. 7 shoWs a mode of components mounted on the 
printed Wiring board having the non-through holes formed 
according to the embodiment. In FIG. 7, a reference numeral 
39 denotes a printed Wiring board, and 20A and 20B 
press-?tting connectors. The press-?tting connectors 20A 
and 20B are connected to the Wiring board 29 by press 
?tting their leads into the non-through holes 38A and 38B. 
Third Embodiment 

Athird embodiment of manufacturing method of a printed 
Wiring board Will be described hereinafter With references to 
FIGS. 4A to 4E, and FIG. 8. 
As shoWn in FIG. 4A, double-sided or multilayer copper 

clad laminates 40A and 40B are provided, and through-holes 
41A and 41B are bored on the same grid thereof. Athrough 
hole diameter is set equal to a diameter (e.g., (1)0.5 mm) of 
a target non-through hole. 

Plated layers 42A and 42B are formed on inner Wall 
surfaces of the through-holes 41A and 41B by copper 
plating. On both upper and loWer surfaces of the laminates 
40A and 40B, etching resist ?lms having predetermined 
circuit pattern are applied, then etching is carried out to form 
circuit patterns 43A and 43B of the inner layer conductors. 
As shoWn in FIG. 4B, the tWo copper-clad laminates 40A 

and 40B are laminated With a prepreg 44 as an insulating 
adhesive layer, folloWed by hot-pressing to form a compos 
ite laminate 230. In this case, a type of loW resin ?oWability 
is used for the prepreg 44 so as to prevent incursion of the 
resin component of the prepreg 44 into the through-holes 
41A and 41B by the pressure of hot-pressing process. 
Accordingly, the through-holes 41A and 41B become non 
through holes 51A and 51B each having one end closed by 
the prepreg 44 serving as an insulation layer. Then, on an 
upper surface of the upper laminate 40A and an undersurface 
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of the lower laminate 40B, resin ?lms (e.g., polyimide ?lms) 
45, 45 having copper foil layer 46, 46 thereon are respec 
tively adhered so as to set copper foil layers 46 outside (FIG. 
4C.) Then, as shoWn in FIG. 4D, a through-hole 48 is bored 
to penetrate both of the laminates 40A and 40B, and an inner 
surface of this through-hole is plated With copper. Along this 
plating process, an upper surface of the upper laminate 40A 
and an undersurface of the loWer laminate 40B are also 
plated With copper. Then, an etching resist ?lm having 
predetermined circuit pattern is coated on each of both 
surfaces of the composite laminate 230, and circuit patterns 
49A and 46B of the outer layer conductors are formed by 
carrying out etching. The through-hole 48 is designed to 
make the outer layer conductors 49A and 49B conductive to 
each other. 

With the above etching process, the copper foil layers 46 
are also removed from openings of the through-holes 5141A 
and 41B by etching, and accordingly the openings are 
covered With only the polyimide ?lms 45. The polyimide 
?lms 45 covering openings 50A and 50B of the through 
holes 51A and 51B are removed by laser beam processing. 
Thus, non-through holes 51A and 51B emerge on the 
surfaces of the composite laminates 230 (FIG. 4E). 

FIG. 8 shoWs a mode of components mounted on the 
printed Wiring board having the non-through holes formed 
according to the embodiment. A reference numeral 52 
denotes a printed Wiring board, and 20A and 20B press 
?tting connectors. The press-?tting connectors 20A and 20B 
are connected to the circuit patterns of the Wiring board 52 
by press-?tting their leads into the non-through holes 51A 
and 51B. 
Fourth Embodiment 
A forth embodiment of a printed Wiring board manufac 

turing method Will be described hereinafter With references 
to FIGS. 5A to SE, and FIG. 9. 
As shoWn in FIG. 5A, double-sided or multilayer copper 

clad laminates 60A and 60B are provided, and through-holes 
61A and 61B are bored on the same grid thereof. Athrough 
hole diameter is set equal to a diameter (e.g., (1)0.5 mm) of 
a target non-through hole. 

Plated layers 62A and 62B are formed on inner Wall 
surfaces of the through-holes 61A and 61B by copper 
plating. On both upper and loWer surfaces of the laminates 
60A and 60B, etching resist ?lms having predetermined 
circuit patterns are coated, and then etching is carried out to 
form circuit patterns 63A and 63B of the inner layer con 
ductors. 
As shoWn in FIG. 5B, the tWo copper-clad laminates 60A 

and 60B are laminated With a prepreg 64 as an insulating 
adhesive layer, folloWed by hot-pressing to form a compos 
ite laminate 240. In this case, a type of loW resin ?oWability 
is used for the prepreg 64 so as to prevent incursion of a resin 
component of the prepreg 64 into through-holes 61A and 
61B by hot-pressing. Accordingly, each of the through-holes 
61A and 61B has one end closed by the prepreg 64 serving 
as an insulation layer, and becomes a non-through hole 73A 
and 73B, respectively. 

Then, on upper and loWer surfaces of the composite r 
laminate 240, second prepregs 68A and 68B having open 
ings positioned on places of the non-through holes 73A and 
73B are laminated. Also for the second prepregs 68A and 
68B used here, types of loW resin ?oWability are used. The 
openings of the non-through holes 73A, 73B not covered 
With the prepreg 68A, 68B is respectively covered With a 
heat resistant resin ?lm 69, for eXample TEFLON 
(Registered Trademark) ?lm or the like. Then, one-side 
copper-clad laminates 65A and 65B are laminated on the 
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second prepregs 68A and 68B and the heat resistant ?lm 69 
so as to set copper layers 66 outside, folloWed by hot 
pressing (FIG. 5C). 

Then, as shoWn in FIG. 5D, a through-hole 70 is bored to 
penetrate the composite laminate 240, and an inner surface 
of this through-hole is plated With copper. In this case, the 
copper plating is also eXecuted on the copper layers 66 and 
66. Then, etching resist ?lms having predetermined circuit 
pattern are coated on the upper and loWer surfaces of the 
composite laminate 240, and circuit patterns 71A and 71B of 
the outer payer conductors are formed by carrying out 
etching. The through-hole 70 is designed to make outer layer 
conductors 71A and 71B conductive to each other. 

Openings 72A and 72B of the non-through holes 73A and 
73B from Which the copper foils 66 have been removed by 
etching are accordingly covered With only the heat resistant 
resin ?lm 69 and base material layers 67 of the one-side 
copper-clad laminates 65A and 65B. The base material layer 
67 is removed by end mill processing to eXpose the heat 
resistant resin ?lm 69 outside, and this ?lms 69 are peeled 
off. Thus, target non-through holes 73A and 73B emerge on 
the surfaces of the composite laminates 240 (FIG. 

FIG. 9 shoWs a mode of components mounted on the 
printed Wiring board having the non-through holes formed 
according to the embodiment. A reference numeral 74 
denotes a printed Wiring board, and 20A and 20B press 
?tting connectors. The press-?tting connectors 20A and 20B 
are connected to the circuit patterns of the printed Wiring 
board 74 by press-?tting their leads into the non-through 
holes 73A and 73B. 

In the foregoing four embodiments, the component 
mounting mode of the printed Wiring boards Were all based 
on the mounting of the press-?tting connectors. Needless to 
say, hoWever, similar operations and advantages can be 
provided by soldering an insertion component having a lead 
as a normal soldering component lead in place of the 
press-?tting connector to the non-through hole. Moreover, 
the non-through holes opened on both front and back 
surfaces of the printed Wiring board may be positioned on 
the same grid at least partially. HoWever, such non-through 
holes may be provided in optional positions other than on the 
same grid. 
As described above, according to the present invention, 

the non-through holes for lead mounting are formed on both 
front and back surfaces of the printed Wiring board. 
Accordingly, the insertion component having a lead such as 
a connector, Which has occupied a large mounting area of the 
printed Wiring board, and thus has been a main obstacle to 
a higher mounting density of components, can be mounted 
on an optional position of each of the front and back surfaces 
of the printed Wiring board, thereby increasing designing 
freedom. The components mounted on the front and back 
surfaces can be mounted on positions of the printed Wiring 
board at least partially overlapped When seen from a vertical 
direction, or both front and back surface of the same 
position. With such arrangement, an occupation area of the 
insertion components can be reduced up to 1/2, and a great 
increase can be eXpected in a component mounting density. 

In addition, in the case of use shoWn in FIG. 13, a 
transmission path can be greatly shortened, delay or 
crosstalk of an electric signal can be reduced in high-speed 
digital transmission, and an effect of noise from the outside 
of the processor and transmission of noise to the outside of 
the processor can be suppressed to a minimum. Thus, it is 
possible to greatly enhance reliability of the processor. 

According to the manufacturing method of the printed 
Wiring board of the present invention, the plated through 
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holes are formed beforehand on the front (or upper) and back 
(or lower) copper-clad laminates before lamination. Thus, 
no plating is necessary for the non-through holes. As a result, 
it is possible to completely prevent plating failures caused 
by insufficient entry of plating solution into the holes 
because of their non-through states, thereby achieving a 
quality stable manufacturing process. 

Furthermore, unlike the case of the non-through hole 
forming method described above in the background section, 
the process of ?lling the through-hole With a resin, and then 
removing the resin is not eXecuted. Thus, no contact failures 
caused by resin residuals occur during component mounting. 
What is claimed is: 
1. A method of manufacturing a printed Wiring board 

enabling insertion components to be mounted on both upper 
and loWer sides thereof, comprising the steps of: 

a) providing ?rst and second copper-clad laminates Which 
Will make the upper and loWer sides of the printed 
Wiring board, respectively, and Which is provided With 
a plated through-hole thereon, respectively; 

b) hot-pressing said ?rst and second laminates With each 
other With a ?rst prepreg as a bonding sheet being 
sandWiched therebetWeen to form a ?rst composite 
laminate; a resin component of the ?rst prepreg having 
loW ?oWability so that the respective through-holes are 
closed by the prepreg to form respective non-through 
holes; 

c) laminating a second prepreg, a resin component of the 
second prepreg having loW ?oWability, on each of 
upper and loWer surfaces of said ?rst composite 
laminate, to form a second composite laminate, the 
second prepreg having an opening corresponding to 
each of the non-through holes; 
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d) covering the respective non-through holes eXposed on 

the upper and loWer surfaces of said second composite 
laminate With heat resistant resin ?lms to form a third 

composite laminate; 
e) laminating a one-side copper-clad laminate, having a 

base material layer and a copper layer thereon, on each 
of upper and loWer surfaces of the third composite 
laminate While disposing the copper layer outside, 
folloWed by hot-pressing; 

f) etching each of the one-side copper-clad laminates to 
form outer layer circuit patterns, and to remove the 
copper layers positioned on the non-through holes to 
eXpose the base material layers; 

g) removing the base material layers covering the open 
ings of the non-through holes by end mill processing, 
to eXpose the heat resistant resin ?lm outside; and 

h) removing the heat resistant resin ?lms from the non 
through holes, so that the non-through holes can be 
used for mounting of the insertion components from 
both upper and loWer side of the printed Wiring board. 

2. The method according to claim 1, Wherein the non 
through holes on the upper and loWer sides of the printed 
Wiring board are disposed in a manner that insertion com 
ponents mounted on the upper and loWer sides are over 
lapped With each other at least partially When seen from a 
direction vertical to the printed Wiring board. 

3. The method according to claim 1, Wherein the non 
through holes opened on the upper and loWer sides of the 
printed Wiring board are positioned at least partially on a 
grid of the printed Wiring board. 

* * * * * 


